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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably obtain a 
piezoelectric material comprising a material 
composition having a composition of phase boundary 
between a good tetragonal system and a good 
rhombohedral system, in an oxide ferroelectric 
ceramic used for various kinds of electronic parts, 
and to use a particle diameter-controlling agent 
capable of sufficiently pulling out the performances of 
the piezoelectric material and simultaneously 
controlling the sizes of grains, in a piezoelectric 
sounding body requiring a highly strong and compact 
ceramic. 

SOLUTION: This piezoelectric material containing as 
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a main component a perovskite type oxide containing iron is produced by calcining a 
material of the formula (Pb(1-x-a)Ma)(Zr(1-y)Tiy)(1-z)(Mg2/3)z03 [M is at least one 
element selected from Ba, Bi and Sr; 0<(a)<0.10; 0.20<(y)<0.30; 0.45<(zj<0.55, adding 
MgNb206 of columnbite type oxide as a grain diameter-controlling agent in an amount 
range: 0.005<(x)<0.05 based on Pb and again calcining the mixture. 
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* notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The perovskite mold oxide containing lead is set to the piezoelectric material used as a principal component, and 
it is Pb(1-x) z O (M 1 / 3 Nb 2/3) 3 (at least one kind of element with which M is chosen from from among Mg, nickel, and 
Zn)(1(2r(1-y)Tiy)-z). 

Piezoelectric material characterized by setting up a presentation as it is expressed with the becoming chemical formula 
and is in the range of 0.005< x<0.055, 0.50< y<0.80, and 0.35< z<0.65. 

[Claim 2] Piezoelectric material according to claim 1 characterized by having the Curie point of 200-degree more than 
Centigrade. 

[Claim 3] The perovskite mold oxide containing lead is set to the piezoelectric material used as a principal component, and 
it is [Equation 1]. 

(Pba-x-ooMw) (Zr<,- y , Ti y ) f i-«> Olfei/s Nb 2/3 ) « 0 3 

(At least one kind of element, 0<=alpha<0.10 as which M is chosen from from among Ba, Bi, and Sr) 

Piezoelectric material characterized by setting up a presentation as it is expressed with the becoming chemical formula 

and is in the range of 0.005< x<0.05, 0.20< y<0.30, and 0.45< z<0.55. 

[Claim 4] Piezoelectric material given in either of claims 1-3 characterized by grain size being 5 micrometers or less. 
[Claim 5] The perovskite mold oxide containing lead is set to the piezoelectric material used as a principal component, and 
it is [Equation 2]. 

(Pbu-coM*) (Zru- y , Ti, ) «-„ (Mg t/3 M> 2 / 3 )J 3 

(At least one kind of element, 0<=alpha<0.10 as which M is chosen from from among Ba, Bi, and Sr) 
MgNb 206 which is a cholane cutting tool mold oxide considering an ingredient after temporary baking and as a particle- 
size control material as it is expressed with the becoming chemical formula and is in the range of 0.20< y<0.30 and 0.45< 
z<0.55 The manufacture approach of piezoelectric material of adding as it is in the range of 0.005< x<0.05 to Pb, and 
performing temporary baking again. 

[Claim 6] Piezoelectric material whose grain size obtained by the manufacture approach of a piezoelectric material 
according to claim 5 is 5 micrometers or less. 

[Claim 7] The piezoelectric transducer characterized by using either of claims 1-4, or a piezoelectric material according to 
claim 6. 

[Claim 8] The piezoelectric transducer [ thickness ] using a piezoelectric material 50 microns or less according to claim 7. 
[Claim 9] The piezo-electric sounding body characterized by using a piezoelectric transducer according to claim 7 or 8. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the piezoelectric material used for sources of pronunciation, such as a 
portable telephone and a computer, its manufacture approach, the piezoelectric transducer using it, and the piezo-electric 
sounding body. 
[0002] 

[Description of the Prior Art] In recent years, it has had a better opinion of the piezoelectric loudspeaker and receiver using 
piezoelectric material as an audio output device of a cellular phone or a computer. Want to the piezoelectric transducer 
which operates to stability at the elevated temperature of 200-degree more than Centigrade especially as portable is 
strong. At this time, 1 thermal resistance, 2 piezo-electricity property, and 3 dependability pose a problem. Therefore, 
much retrieval of the exotic material which perceived the ceramics of an oxide ferroelectric which has a perovskite 
structure, and improvements by the additive are made. 

[0003] If it is going to improve a piezo-electric property in the ceramics of an oxide ferroelectric, the Curie point (transition 
temperature of a ferroelectric phase and a paraelectric phase) will fall, and thermal resistance will worsen. Attention 
needed to be paid to thermal resistance, when Yuzu made the Curie point less than 200 degrees for thermal resistance to 
some extent and an ingredient was used, in order to acquire the good property demanded. Consequently, there was a 
problem that a property will change, in the electrical connection process of the ejection electrode from an ingredient. 
[0004] Moreover, in the presentation to which the Curie point currently demanded from the device design becomes 200- 
degree more than Centigrade, the piezo-electric big property was no longer acquired, and there was a problem of it 
becoming impossible to meet the want to a piezo-electric property. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, although the compound perovskite mold oxide used as the 3rd 
constituent is further mixed as ingredient retrieval for acquiring the good property for which it asks or newly adding 
[ many ] an additive have been studied By mixing the 3rd constituent, the compound with another crystal structure with low 
dielectric constants other than a perovskite structure was formed secondarily, and the new technical problem that an 
original piezo-electric property was no longer acquired occurred. 

[0006] Moreover, a miniaturization and thin shape-ization are requested more from the device, therefore want of the 
ceramics of a thin film has been mounting. Although want of the sounding body 2mm or less has come out as the piezo- 
electric sounding body, if it is going to respond to this, the ceramic of sheet metal 50 microns or less is needed as a 
design top ceramic component of the sounding body. 

[0007] Furthermore, in order to stick on a metal plate the ceramic used for the piezo-electric sounding body by the 
monolayer unlike a laminating type like a stacked type ceramic condenser or an actuator, the materials design of a precise 
ceramic with few short circuits by the mechanical strength, a pinhole, etc. is needed. 

[0008] Moreover, it was going to control the grain size after calcinating in order to calcinate an ingredient precisely, and 
various kinds of particle-size control agents have so far been used. However, it turns out that it has an adverse effect on a 
property like [ these particle-size control agent ] the 3rd above-mentioned constituent. That is, when it uses for the 
piezoelectric material containing Pb, the compound which reacts with Pb and has another crystal structure with low 
dielectric constants other than a perovskite structure is the technical problem that form secondarily and an original piezo- 
electric property is no longer acquired. 
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[0009] Want of improvement in the piezo-electric property in the product adapting piezoelectric material and thermal 
resistance is strong, and must be stopping thus, having to pull out enough the engine performance of the phase border 
area of tetragonal system and a rhombohedral system in recent years. 

[0010] This invention sets it as the 1st object to have a good piezo-electric property and to obtain a high piezoelectric 
material, a heat-resistant piezoelectric transducer, and the heat-resistant piezo-electric sounding body to stability, when a 
piezo-electric property controls the amount of the lead of A site in the ingredient presentation of the constituent of the 
phase boundary of good tetragonal system and a rhombohedral system. 

[0011] Moreover, the 2nd object of this invention is acquiring the manufacture approach of the piezoelectric material which 
becomes controllable [ grain size ], fully pulling out the engine performance of piezoelectric material in the piezo-electric 
sounding body as which a precise ceramic is required with high intensity, since it is used by the monolayer. 
[0012] 

[Means for Solving the Problem] As this The means for solving a technical problem, this invention was able to acquire the 
good piezo-electric property which is not in the former by decreasing the amount of the lead under ingredient presentation. 
That is, according to this invention, Curie temperature can realize [ specific inductive capacity / an electromechanical 
coupling coefficient ] the piezoelectric material and its application article of 200-degree more than Centigrade at 65% or 
more or more by 5000. 

[0013] Moreover, a precise ceramic is realizable with the high intensity which becomes possible [ using by the monolayer 
easily ] by the manufacture approach of the piezoelectric material using an activity and it of a desirable particle-size 
control agent. 
[0014] 

[Embodiment of the Invention] Invention according to claim 1 sets the perovskite mold oxide containing lead to the 
piezoelectric material used as a principal component, and is Pb(1-x) z O (M 1 / 3 Nb 2/3) 3 (at least one kind of element 
with which M is chosen from from among Mg, nickel, and Zn) (1(Zr(1-y) Tiy)-z). 

As it is expressed with the becoming chemical formula and is in the range of 0.005< x<0.055, 0.50< y<0.80, and 0.35< 
z<0.65, it is the piezoelectric material characterized by setting up a presentation, and it has good thermal resistance and a 
piezo-electric property, and has an operation that a reliable piezoelectric material can be obtained. 
[0015] Invention according to claim 2 is a piezoelectric material according to claim 1 characterized by having the Curie 
point of 200-degree more than Centigrade, and it has good thermal resistance and a piezo-electric property, and it has an 
operation that a reliable piezoelectric material can be obtained. 

[0016] Invention according to claim 3 sets the perovskite mold oxide containing lead to the piezoelectric material used as a 
principal component, and is [Equation 3]. 

(Pbu-x-^M*) (Zr (l - y) Ti y ) n _ r > (Mg 1/3 Nb 2 / 3 ) * 0 3 

(At least one kind of element, 0<=alpha<0.10 as which M is chosen from from among Ba, Bi, and Sr) 

As it is expressed with the becoming chemical formula and is in the range of 0.005< x<0.05, 0.20< y<0.30, and 0.45< 

z<0.55, it is the piezoelectric material characterized by setting up a presentation, and it has good thermal resistance and a 

piezo-electric property, and has an operation that a reliable piezoelectric material can be obtained. 

[0017] Invention according to claim 4 is a piezoelectric material given in either of claims 1-3 characterized by grain size 

being 5 micrometers or less, and it has good thermal resistance and a piezo-electric property, and it has an operation that 

a reliable piezoelectric material can be obtained. 

[0018] Invention according to claim 5 sets the perovskite mold oxide containing lead to the piezoelectric material used as a 
principal component, and is [Equation 4]. 

(Pbu-,c,M«) (Zro-,) Ti, ) a-,; (Mg l/3 Nb 2/3 ) * 0 3 

(At least one kind of element, 0<=alpha<0.10 as which M is chosen from from among Ba, Bi, and Sr) 
As it is expressed with the becoming chemical formula and is in the range of 0.20< y<0.30 and 0.45< z<0.55, an 
ingredient After temporary baking, MgNb 206 which is a cholane cutting tool mold oxide as a particle-size control agent It 
adds, as it is in the range of 0.005< x<0.05 to Pb. It is the manufacture approach of piezoelectric material of performing 
temporary baking again, and it has good thermal resistance and a piezo-electric property, and has an operation that a 
reliable piezoelectric material can be obtained. 
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[0019] The grain size obtained by the manufacture approach of a piezoelectric material according to claim 5 is the 
piezoelectric material which is 5 micrometers or less, it has good thermal resistance and a piezo-electric property, and 
invention according to claim 6 has an operation that a reliable piezoelectric material can be obtained. 
[0020] Invention according to claim 7 is a piezoelectric transducer characterized by using either of claims 1-4, or a 
piezoelectric material according to claim 6, and it has good thermal resistance and a piezo-electric property, and it has an 
operation that a reliable piezoelectric material can be obtained. 

[0021] Thickness is the piezoelectric transducer which used a piezoelectric material 50 microns or less according to claim 
7, it has good thermal resistance and a piezo-electric property, and invention according to claim 8 has an operation that a 
reliable piezoelectric material can be obtained. 

[0022] Invention according to claim 9 is the piezo-electric sounding body characterized by using a piezoelectric transducer 
according to claim 7 or 8, and it has good thermal resistance and a piezo-electric property, and it has an operation that a 
reliable piezoelectric material can be obtained. 
[0023] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. Drawing 1 is the mimetic 
diagram showing the phase of the piezoelectric material obtained by the solid phase reaction which has the phase 
boundary of tetragonal system and a rhombohedral system in one example of this invention. 

[0024] This example explains the case where the constituent of a request of lead titanate (a chemical formula PbTi03 is 
henceforth abbreviated to PT), lead zirconate (a chemical formula PbZr03 is henceforth abbreviated to PZ), and 
magnesium niobic acid lead (chemical formula Pb (Mg1 / 3 Nb 2/3) 03 is henceforth abbreviated to PMN) by solid phase 
reaction is obtained. 

[0025] The so-called PZT system is expressed with the empirical formula of xPT-(1-x) PZ, and the phase boundary of 
tetragonal system and a rhombohedral system exists [ x ] in the range of 0.42 to 0.48. Generally on this phase boundary, it 
is known well that it is an ingredient with a good piezo-electric property. 

[0026] The piezoelectric material of the three-component system which added PMN to this is expressed with the empirical 
formula of xPT-yPZ-(l-x-y) PMN. Although the detail inquires also about this ingredient and it has a piezo-electric big 
property near 3 importance, there is a fault in which the Curie point falls with improvement in a piezo-electric property in 
one side. Here, generally in tetragonal system and a rhombohedral system, tetragonal system is used in many cases from 
the rate of a temperature change of specific inductive capacity [ direction / of a rhombohedral system / near the room 
temperature ] being large. If 200 degrees C or more of Curie points become a certain ingredient presentation in tetragonal 
system, a dielectric constant is at most about 2000, and what has a piezo-electric big property cannot be obtained. 
Although an ingredient presentation will be limited near 3 importance if it is going to acquire the piezo-electric high 
property demanded from a device with the ingredient shown by xPT-yPZ-(l-x-y) PMN, the Curie point of an ingredient will 
become 150 degrees C or less at this time. 

[0027] It has a good piezo-electric property by controlling the amount of the lead of A site by this example in the ingredient 
presentation of the tetragonal system which shows the stable temperature characteristic in a service temperature field with 
this ferroelectric that carries out phase transition serially, and the Curie point realized piezoelectric material of 200 degrees 
or more. 

[0028] Moreover, the lead of A site was controlled by using niobic acid magnesium (a chemical formula MgNb 206 being 
henceforth abbreviated to MNO) for the presentation of xPT-yPZ-(l-x-y) PMN as a particle-size control agent, and both 
the effectiveness as a particle-size control agent and a good piezo-electric property were simultaneously realized by it. 
[0029] This effect of the invention is not limited to the ingredient system described in the following examples. Moreover, 
this effect of the invention is not limited to the piezoelectric transducer described in the following examples. 
[0030] (Example 1) The ceramics shown below as an example 1 was produced. Although the ingredient presentation of 
the produced PZT system ceramics is (1) to the following (10), (2) - (6) is based on the ingredient presentation of this 
invention. 

(1) Pb1.00(Zr0.26Ti0.74)0.50(Mg1/3 Nb2/3 )0.50O3(2) Pb0.99(Zr0.26Ti0.74)0.50(Mg1/3 Nb2/3 )0.50O3(3) Pb0.98 
(Zr0.26Ti0.74)0.50(Mg1/3 Nb2/3 )0.50O3(4) Pb0.97(Zr0.26Ti0.74)0.50(Mg1/3 Nb2/3 )0.50O3(5) Pb0.96(Zr0.26Ti0.74)0.50 
(Mg1/3 Nb2/3 )0.50O3(6) Pb0.95 (Zr0.26Ti0.74) 0.50 (Mg1 / 3 Nb 2/3) - 0.50O3 (7) Pb0.94 (Zr0.26Ti0.74) 0.50 (Mg1 / 3 
Nb 2/3) - 0.50O3 (8) Pb0.93 (Zr0.26Ti0.74) 0.50 () [ Mg1/3 ] Nb2/30.50O3 (9) Pb0.92 (ZrO.26TiO.74) 0.50 (Mg1 / 3 Nb 
2/3) 0.5003(10) Pb0.91 (ZrO.26Ti0.74) 0.50 (Mg1 / 3 Nb 2/3) 0.50O3[0031] They are PbO, Zr02, Ti02, MgO, and Nb 205 
so that it may become the presentation expressed with these. Weighing capacity of the powder was carried out, wet 



http://w\A^4Jpdljpo.gojp/cgi-bin/tran_web_cgLejje 4/13/2004 



Page 4 of 7 



blending of these powder was carried out with the ball mill, and the slurry was produced. 

(Process 1) The obtained slurry was dehydrated and temporary baking was carried out at the temperature of 900 degrees 
C in the electric furnace. 

(Process 2) They are 2 ton/cm2 by press forming after grinding the obtained temporary baking powder to 1 micrometer or 
less. It fabricated by the pressure to discoid with a phi15mmx thickness of 3mm. 

(Process 3) This Plastic solid was calcinated at the temperature of 1250 degrees C, and sample (1) - (10) was produced. 
In this way, an electrode is attached to the obtained sintered compact [ finishing / the last plastic surgery ]. The electrode 
material could be burned and vapor-deposited silver and a conductive paint metallurgy group. Polarization processing was 
performed after that and it measured about the Curie point to the electromechanical coupling coefficient Kp (%), the 
dielectric constant epsilon, and the pan. 

[0032] Moreover, the following sample (11) and (12) were produced by the above-mentioned production approach, first, 
the following (A) and (B) - and (process 1) (process 2) it produces. 

(A) Pb0.98 (Zr0.26Ti0.74) 0.50 (Mg1 / 3 Nb 2/3) 0.48O3 (B) After that [ Pb0.96 (Zr0.26Ti0.74) 0.50 (Mg1 / 3 Nb 2/3) 
0.46O3 ], (A), It is MgNb 206 so that it may be set to 0.02 (Mg1 / 3 Nb 2/3)03 and 0.04 (Mg1 / 3 Nb 2/3)03 to Pb at (B), 
respectively. It adds. As it became the same presentation as the above-mentioned sample (3) and (5), temporary baking 
was performed again, and the sample (1 1) of temporary baking powder and (12) were produced. Disc-like shaping was 
performed using the above (process 3) to a sample (11) and (12), and measurement of Kp, epsilon, and the Curie point 
was performed similarly. This result is shown in a table 1. 
[0033] 



A table 1] 




Kp (%) 
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5 7 5 O 
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Kp shows the electromechanical coupling coefficient of electrostrictive ceramics. 

[0034] Consequently, it turns out that an ingredient 200 degrees C or more can produce [ the Curie point ] easily with the 
piezoelectric material with which specific inductive capacity exceeds [ an electromechanical coupling coefficient kp ] 5000 
at 70%. 

[0035] Moreover, it is MgNb 206 to Pb. This effectiveness shows up more notably by adding, performing temporary 
baking again and producing temporary baking powder. 

[0036] Moreover, although a sample (5) and (12) are the completely same ingredient presentations when the SEM 
observation photograph of a sample (1), (5), and (12) is seen, it turns out that the manufacture approach used with the 
sample (12) enables it to perform grain control of an ingredient efficiently, and grain size is controlled by 5 micrometers or 
less. 

[0037] The ingredient presentation which reduces Pb by this invention enables it to satisfy simultaneously improvement in 
thermal resistance and a piezo-electric property. Moreover, it is possible to control grain size by the particle-size control 
agent and the piezoelectric-material manufacture approach of using it by this invention, and the precise ceramic 
demanded from a device can be realized easily. 

[0038] (Example 2) Next, the ceramics shown below was produced. The ingredient presentation of the produced PZT 
system ceramics (**) PbO.95SrO.05 (Zr0.22Ti0.78) 0.52 (Mg1 / 3 Nb 2/3) 0.48O3 (**) Pb0.93Sr0.05 (Zr0.22Ti0.78) 0.52 () 
[ Mg1/3 Nb2/3 ] 0.48O3 (Ha) It is PbO.91SrO.05 (Zr0.22Ti0.78) 0.52 (Mg1 / 3 Nb 2/3) 0.48O3. 

[0039] The disc-like Plastic solid was produced at (the process 2) and the (process 3) as well as (process 1) an example 1 
so that it might become the presentation expressed with these, this Plastic solid - the temperature of 1250 degrees C - 
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calcinating - sample (**) - (Ha) was produced. In this way, an electrode is attached to the obtained sintered compact 
[ finishing / the last plastic surgery J. The electrode material could be burned and vapor-deposited silver and a conductive 
paint metallurgy group. Polarization processing was performed after that and it measured about the Curie point to the 
electromechanical coupling coefficient Kp (%), the dielectric constant epsilon, and the pan. 

[0040] Moreover, following (d) and (e) were produced by the production approach of this invention, first, the following (C) 
and (D) - and (process 1) (process 2) it produces. 

(C) Pb0.93Sr0.05 (Zr0.22Ti0.78) 0.52 (Mg1 / 3 Nb 2/3) 0.46O3 (D) Pb0.91Sr0.05 (Zr0.22Ti0.78) 0.52 (Mg1 / 3 Nb 2/3) 
0.44O3[0041] Then, it is MgNb 206 so that it may be set to 0.02 (Mg1 / 3 Nb 2/3)03 and 0.04 (Mg1 / 3 Nb 2/3)03 to Pb at 
(C) and (D), respectively. It added, temporary baking was performed again and temporary baking powder (d) and (e) were 
produced. (**) and (**) - receiving (process 3) - it used, disc-like shaping was performed and measurement of Kp, 
epsilon, and the Curie point was performed similarly. 
[0042] This result is shown in a table 2. 



[A table 2] 
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Kp shows the electromechanical coupling coefficient of electrostrictive ceramics. 

[0043] From this result, it has a good piezo-electric property by controlling the amount of the lead of A site, and the Curie 
point realized piezoelectric material of 200 degrees or more. Moreover, it is MgNb 206 to Pb. By adding, performing 
temporary baking again and producing temporary baking powder shows that this effectiveness shows up more notably. 
[0044] Moreover, it is possible to control grain size by the particle-size control agent and the piezoelectric-material 
manufacture approach of using it by this invention, and the precise ceramic demanded from a device can be realized 
easily. 

[0045] (Example 3) After having calcinated, having formed the silver electrode in both sides, after having produced the 
green sheet using the ingredient of sample (1) - (12) shown in the example 1 so that the thickness after baking might be 
set to 100 micrometers, and piercing disc-like, and performing polarization, the diaphragm was stuck and the bimorph 
mold piezoelectric transducer was formed. Then, the sound pressure of a audio range was measured. A result is shown in 
a table 3. 
[0046] 



A table 3] 
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* This invention of mark is out of range. 

Sound pressure is with a frequency of 1kHz as a result of measurement. 

[0047] A table 3 shows that sound pressure high without change of the Curie point is obtained by using the ingredient 
presentation of this invention. Thermal resistance did not have a problem practically, either. Furthermore about a sample 
(11) and (12), the satisfactory and high intensity ceramic is realized by the crack of a component, and the short circuit at 
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the time of polarization. 

[0048] (Example 4) After having calcinated, having formed the silver electrode in both sides, after having produced the 
green sheet using the ingredient of the sample (3) shown in the example 3, (5), (11), and (12) so that the thickness after 
baking might be set to 40 micrometers, and piercing disc-like, and performing polarization, the diaphragm was stuck and 
the bimorph mold piezoelectric transducer was formed. Then, the sound pressure of a audio range was measured. 
Moreover, the heat resistance test by 220 degrees C and soldering for 60 seconds was performed. A result is shown in a 
table 4. 
[0049] 



[A table 4] 
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Sound pressure is with a frequency of 1 kHz as a result of measurement. 

[0050] The comparison of a table 4 and a table 3 shows that sound pressure improves more by using a ceramic 
component 50 micrometers or less. Moreover, the thermal resistance which does not have heat in the piezoelectric 
transducer of 40-micrometer sheet metal a problem practically at a propagation or cone case since the Curie point is high 
is obtained. It is shown to sheet-metal-izing of the ingredient with which this is demanded from a device design in recent 
years that the ingredient presentation of this invention is dramatically effective. 

[0051] Moreover, when producing a 40-micrometer sheet metal ceramic, the penetration of a silver electrode is lost with 
the component of a sample with small grain size (11), and (12). For this reason, short [ at the time of polarization / poor ] 
was satisfactory at all at a sample (11) and (12). That is, in order to produce the component of sheet metal, grain control 
of an ingredient serves as a requirement. It is [ as opposed to / at this time / Pb ] MgNb 206. It adds, temporary baking is 
performed again and the approach of producing temporary baking powder serves as a very effective means. 
[0052] (Example 5) The ceramics of (21) to (25) shown below as an example 5 was produced, the same experiment as an 
example 1 was conducted, and the piezo-electric property was measured. Moreover, a green sheet is produced and the 
result of having measured the sound pressure of a audio range is shown in a table 5 like an example 3. 
(21)Pb1.00(Zr0.40Ti0.60)0.60(Mg3/12Zn1/12Nb2/3 )0.40O 3 (22)Pb0.99(Zr0.40Ti0.60)0.60(Mg3/12Zn1/12Nb2/3 )0.40O 3 
(23)Pb0.98(Zr0.40Ti0.60)0.60(Mg3/12Zn1/12Nb2/3 )0.40O 3 (24)Pb0.97(Zr0.40Ti0.60)0.60(Mg3/12Zn1/12Nb2/3 )0.40O 3 
(25)Pb0.96(Zr0.40Ti0.60)0.60 (Mg3/12Zn1/12Nb 2/3) 0.40O 3 [0053] 
[A table 5] 





Kp (%) 




*£ (dB) 
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3 9 O O 
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2 2 O 


(22) 


6 5 


4 9 O O 


1 O 3 


2 2 0 


(23) 


7 2 


5 O O O 


1 O 7 


2 2 O 


<24) 


7 O 


5 2 OO 


1 O 7 


2 2 0 


(25) 


6 e 


5 O O O 


1 0 5 


2 2 0 



* This invention of mark is out of range. Kp shows the electromechanical coupling coefficient of electrostrictive ceramics. 
Sound pressure is with a frequency of 1kHz as a result of measurement. 

[0054] This result to Pb(1-x) z 03 (1(Zr(1-y) Tiy)-z) (nickel3/12Zn1/12Nb 2/3) It turns out that the effectiveness of this 

invention is acquired at a case. 

[0055] 

[Effect of the Invention] According to this invention, Curie temperature is 200-degree more than Centigrade, and 
piezoelectric material with high piezo-electric property and dependability becomes realizable easily. Moreover, this 
effectiveness not only becomes more remarkable, but control of the grain size in the case of producing a ceramic 
component becomes possible simultaneously by using this manufacture approach. 

[0056] It cannot be overemphasized that this effect of the invention is not limited to the piezoelectric transducer described 
in the example, but it can apply to various devices using piezoelectric ceramics, such as an actuator and an acceleration 
sensor. 
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[0057] It becomes compatible [ the thermal resistance currently demanded from the device design by implementation of 
this ingredient, a high piezo-electricity property, and high-reliability ]. Moreover, by this manufacture approach, control 
short [ at the time of polarization of a sheet metal piezoelectric device similarly demanded from a device side / poor ] is 
attained, and it becomes possible to aim at improvement in productivity. 



[Translation done.] 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The mimetic diagram showing the phase of the piezoelectric material of xPT-yPZ-(l-x-y) PMN 



[Translation done.] 
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